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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a thin film layer used for an organic 
electroluminescent element and the like, and to obtain tlie organic electroluminescent element 
with high luminous efficiency of which, a hole transport layer with large area can be easily 
manufactured. 

SOLUTION: The polymeric hole transport material is composed of a copolymer of vinyl 
monomer having substituent, and acrylate or methacrylate having unsaturated group. The 
substituent is at least one group chosen from carbazole group, carbazole derivative group, 
triphenylamine, and triphenylamine derivative group. It is preferable that the unsaturated 
group is aliphatic unsaturated hydrocarbon residue with 2 to 20 carbons, and that the 
distribution ratio of the vinyl monomer having substituent to the total monomer of the 
copolymer ranges between 0.5 to 0.9, and that the degree of polymerization of the copolymer 
ranges between 10 and 1,000. The organic electroluminescent element has more than one 
layer of organic thin film having the light emitting layer as a minimum between the positive 
electrode and the negative electrode, and the light emitting layer and/or the organic thin film 
contacting with the light emitting layer includes this polymeric hole transport material. 
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NOVELTY - The polymeric hole transportation material comprises a 
copolymer of a 

vinyl monomer having a substituent, and acrylate or methacrylic ester 
having an 

unsaturated group. The substituent is carbazole (derivative) and/or 
triphenylamine (derivative) . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
organic 

electroluminescent material . 
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USE - For organic electroluminescent material (claimed) . 

ADVANTAGE - The polymeric hole transportation material provides 
organic 

electroluminescent materials having excellent luminous efficiency, 
without 

causing substrate dissolution. The filming method is economized, and 
workability is improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates two or more organic thin films to the organic 
electroluminescence devices which used the macromolecule electron hole transport material and it in 
which a laminating is possible. 
[0002] 

[Description of the Prior Art] There are inorganic electroluminescence devices which consist of an 
inorganic material, and organic electroluminescence devices which consist of an organic material as 
electroluminescence devices. Since it says that luminescence of high brightness is obtained by the low 
battery in recent years, organic electroluminescence devices attract attention. 

[0003] Generally, organic electroluminescence devices form organic thin film layers, such as an electron 
hole transporting bed and a luminous layer, on the glass plate which vapor-deposited the thin film of 
anode materials, such as an indium stannic-acid ghost (ITO), form the thin film of a cathode material on 
it further, and are made. The ingredient used for organic thin film stratification, such as an electron hole 
transporting bed and a luminous layer, is divided roughly into a low-molecular ingredient and polymeric 
materials. The difference between a low-molecular ingredient and polymeric materials is based on the 
film production approach. For example, when the low-molecular ingredient represented by aluminum 
tris quinolinol (it omits the following AlqB) is used, vacuum deposition is required to produce a thin 
film, and working efficiency is bad. In that respect, when polymeric materials are used, a film can be 
produced fi-om the solution by simple spreading methods, such as a spin coat method, the bar coat 
method, a dip coating method, the flow coat method, screen printing, and the Inkjet printing method. 
Furthermore, the film production approach by such spreading method is dramatically advantageous in 
respect of large-area-izing, lowering of a production cost, workability, etc. to a vacuum deposition 
method. 

[0004] Various polymeric materials are developed as the electron hole transport material for organic 
electroluminescence devices, and luminescence material. For example, the ingredient (KOgino, H.Sato, 
et al, Macromol.Rapid commun.20,103-106 (1999)) macromolecule-ized with the derivative of a 
triphenylamine as electron hole transport material is known. As macromolecule luminescence material, 
the polymer (M. Inbasekaran, E.Woo, et al, Synth.metals, 1 1 1-1 12,397 (2000), I.S.Millard, ibid.ll 1- 
1 12,1 19 (2000)) of the poly fluorene system etc. is known. Moreover, the polyvinyl carbazole is studied 
by both electron hole transport material and luminescence material (J. Kido, et al, Appl.Phys.Lett. 63, 
2627, (1993)). If use the electron hole transport material of these macromolecule systems, and 
luminescence material as a solution, a film is produced by the above-mentioned approaches, such as a 
spin coat, the following layer is produced by the still more nearly same approach and a laminating is 
tried, the thin film which produced the film previously will dissolve in the solvent of the polymer 
solution which is going to produce a fikn later, and a beautiful multilayer laminating thin film will not 
be made. 

[0005] The polymer with long conjugated system like polyphenylene vinylene (Following PPV and 
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abbreviation) is known well However, since PPV is insoluble to a solvent also in polymeric materials, it 
cannot apply as it is. When insoluble [ to a solvent ] also in such polymeric materials, a precursor is • 
compounded, and after making it a thin fihn with a spin coat method etc., it must change into the 
specified substance by heat-treatment, and a routing becomes compUcated. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, the satisfactory thing is not obtained 
although research of the polymeric materials for organic electroluminescence devices with easy thin- 
fikn-izing is made briskly. 

[0007] A thin film is hardened and insolubilized by irradiating light, such as the light and ultraviolet 
rays, at the electron hole transport ingredient thin film which has the partial saturation radical of a 
macromolecule, and if the ingredient which carries out the laminating of the thin film of this ingredient 
or a dissimilar material at a it top is obtained, manufacture of organic electroluminescence devices will 
become very easy, and moreover, a large area component will be made easily and becomes a very 
effective means on industry. Therefore, it accomplishes as a technical problem that invention solves the 
problem mentioned above. 
[0008] 

[Means for Solving the Problem] The giant-molecule electron hole transport material of this invention 
consists of a copolymer of the vinyl monomer which has a substituent so that it may indicate to (1) claim 
1, and the acrylic ester or methacrylic ester which has a partial saturation radical, and it is characterized 
by this substituent being at least one sort chosen fi-om the group of a carbazole radical, a carbazole 
derivative radical, a triphenylamine radical, and a triphenylamine derivative radical. 

(2) As for a partial saturation radical, in (1), it is desirable that it is the aliphatic-unsaturated- 
hydrocarbon residue whose carbon numbers are 2 thru/or 20 so that it may indicate to claim 2. 

(3) As for the percentage to the whole configuration monomer of the vinyl monomer which has said 
substituent, in the copolymer in (1) thru/or (2), it is desirable that it is the range of 0.5 thru/or 0.9 so that 
it may indicate to claim 3. 

(4) As for the polymerization degree of the copolymer in (1) thru/or (3), it is desirable that it is the range 
of 10 thru/or 100000 so that it may indicate to claim 4. 

[0009] Moreover, the organic thin film which is an organic electrolytic luminescence component 
possessing the layer which consists of an organic thin film of one or more layers which has a luminous 
layer at least, and touches between an anode plate and cathode at this luminous layer or this luminous 
layer is characterized by including the macromolecule electron hole transport material of a publication in 
(1) thru/or (4) so that the organic electrolytic luminescence component of this invention may be 
indicated to (5) claim 5. 

(6) In the organic electroluminescence devices possessing the electron hole transporting bed and 
luminous layer which consist of an organic thin fihn between an anode plate and cathode, that solvent 
insolubilization was carried out [ that ] by the photoreaction in the thin film with which this electron 
hole transporting bed is set to (1) thru/or (4) fi-om the macromolecule electron hole transport material of 
a publication is preferably applied so that it may indicate to claim 6. 

(7) As a result of being carried out the etching clearance of the electron hole transporting bed in (6) with 
a solvent in the part in which solvent insolubilization was selectively carried out by the bonnet light 
exposure with the mask which has a predetermined opening pattern, and the part by which this solvent 
insolubilization of the part by which an optical exposure was not carried out, and by which solvent 
insolubilization is not carried out is not formed and carried out, the thing in which it comes to be formed 
the opening pattern configuration of this mask is preferably applied, so that it may indicate to claim 7. 
[0010] Thus, the organic electroluminescence devices built over this invention by constituting can be 
produced by simple spreading methods, such as a spin coat method, a dip coating method, and the ink jet 
printing method, without using vacuum evaporation technique at the time of fihn production of the 
ingredient. 

[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The substituent needs to 
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have electron hole transport ability, and the vinyl monomer which has the substituent used for this 
invention can use at least one sort chosen from the group of a carbazole radical, a carbazole derivative 
radical, a triphenylamine radical, and a triphenylamine derivative radical as such a substituent. 
[0012] More specifically, the vinyl monomer which has a carbazole radical and an alkylation carbazole 
radical can use it preferably as a carbazole system. As a triphenylamine system, a triphenylamine, N, N'- 
screw (3-methylphenyl)-N, N'-diphenyl [1 and l'-biphenyl]-4, 4*-diamine (TPD), 4, 4\ and 4" - tris [1- 
naphthyl (phenyl) amino] triphenylamine (1-TNATA) — 4, 4*, and 4" - tris [2-naphthyl (phenyl) amino] 
triphenylamine (2-TNATA) ~ 4, 4', and 4" - tris [biphenyl-4-IRU-(3-methylphenyl) amino] 
triphenylamine (p-PMTDATA) - 4, 4\ and 4" - tris [9 and 9-dimethyl fluorene-2-IRU (phenyl) amino] 
triphenylamine (TFATA) - 4, 4\ a 4"-tris (N-carbazoyl) triphenylamine (TCTA), 1, 3, 5-tris-[N-(4- 
diphenyl aminophenyl) phenylamino] benzene (p-DPA-TDAB), 1, 3, 5-tris {4-[methylphenyl (phenyl) 
amino] phenyl} benzene (MTDAPB), N, N'-JI (biphenyl-4-IRIJ)-N, N*-diphenyl [1 and r-biphenyl]-4, 
4*-diamine (p-BPD), N, N*-screw (9 and 9-dimethyl fluorene-2-IRU)-N, the N'-diphenyl fluorene -2, and 
7-diamine (PFFA), N, N, N*, and the vinyl monomer that has radicals, such as N'-tetrakis (9 and 9- 
dimethyl fluorene-2-IRU)-[l and l-biphenyl]-4 and 4*-diamine (FFD), can use it preferably. 
[0013] About the acrylic ester or the methacrylic ester monomer which has the partial saturation radical 
used for this invention, the unsaturated hydrocarbon residue of 2 to 20 has a desirable carbon number, 
for example, the partial saturation radical can apply vinyl, an allyl compound, a cyclopentadienyl group, 
etc. As an example of the acrylic partial saturation vinyl monomer which has unsaturated hydrocarbon 
residue, vinyl acrylate, vinyl methacrylate, allyl compoimd acrylate, allyl compound methacrylate, clo 
chill acrylate, clo chill methacrylate, cyclopentadienyl acrylate, cyclopentadienyl methacrylate, etc. are 
mentioned. 

[0014] Although the giant-molecule electron hole transport material of this invention is a copolymer 
with the acrylic ester or methacrylic ester which has the vinyl monomer which has a specific substituent, 
and a specific partial saturation radical as mentioned above, as for the percentage to the whole 
configuration monomer of the vinyl monomer which has said substituent, it is desirable that it is the 
range of 0.5 thru/or 0.9, and its range of 0.6 thru/or 0.9 is still more desirable. Moreover, as for the 
polymerization degree of said copolymer, it is desirable that it is the range of 10 thru/or 100000, and it is 
more desirable. [ of the range of 1000 thru/or 50000 ] 

[0015] Although the copolymer with the acrylic ester or methacrylic ester which has the vinyl monomer 
which has a specific substituent concerning invention of claim 1 of this invention, and a specific partial 
saturation radical does not limit the process, copolymerization is usually attained by the radical 
polymerization. As a polymerization initiator, a well-known radical polymerization initiator can usually 
be used. For example, a peroxide compound, an azo compound, a redox compound, etc. are mentioned. 
Specifically as a peroxide compound, cumene peroxide, t-butyl peroxide, JIKUMIRU peroxide, a 
benzoyl peroxide, etc. are mentioned. Azobisisobutyronitril etc. is mentioned as an azo compoimd. 
Although initiators, such as combination of a formic acid and divalent iron ion, combination of a 
benzoyl peroxide and dimethylaniline, and combination of a benzyl chloride and N.N-dimethylaniline, 
are used as a redox compound, it is not limited to these instantiation compounds. 
[0016] Especially the solvent used at the time of copolymerization is not limited, but is selected by 
selection of the monomer and initiator to be used. For example, in the case of an emulsion 
polymerization, a solvent is water and the surfactant of a small amount is used. As a solvent which is 
used in the case of solution polymerization, a methanol, ethanol, Alcohols, such as propanol, a butanol, 
and an octanol, an acetone, Ketones, such as a methyl ethyl ketone, diethylether, dibutyl ether, Ether, 
such as a TECHIRA hydronalium fiiran, dioxane, and crown ether, Carboxylic acids, such as an acetic 
acid, a propionic acid, butanoic acid, and 2-EKIRU hexanoic acid Ester, such as ethyl acetate, butyl 
acetate, and 2-ethylhexanoic acid ethyl Triethylamine, tripropylamine, tributylamine, diethylamine. 
Amines, such as a dipropyl amine and dibutyl amine, a formamide. Amides, such as N.N- 
dimethylformamide and N,N-dimethylacetamide Aliphatic hydrocarbon, such as a hexane, a heptane, an 
octane, and a cyclohexane, Halogenated hydrocarbon, such as aromatic hydrocarbon, such as benzene, 
toluene, and a xylene, chloroform, dichloromethane, 1, 2-JIKUROKU ethane, chlorobenzene, and 
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dichlorobenzene, etc. is mentioned. 

[0017] Although polymerization temperature is especially possible till the boiling point of the solvent 
used from -20 degrees C and it is not limited, it is the temperature of the range of 0-50 degrees C 
preferably. Especially the polymerization preassure force is not limited, either and it is carried out by 
100kg/cm2 from ordinary pressure. Although polymerization time amount changes with rate of 
polymerizations of the monomer to be used, it is usually performed in 50 hours from 10 minutes. 
[0018] When producing organic electroluminescence devices as a configuration monomer of said 
copolymer, using vinylcarbazole as a vinyl monomer which has a substituent, the copolymer obtained 
can be used as an electron hole transport ingredient and a luminous layer ingredient. When used as a 
luminous layer ingredient, a well-known organic fluorescence ingredient is added. As an example of 
representation of an organic fluorescence ingredient, although the diketone complex of a europium is 
used as red fluorescence ingredients, such as perylene and rubrene, as blue fluorescence ingredients, 
such as a coumarin -6 and Quinacridone, as a green fluorescence ingredient, it is not limited to these 
compounds. Although the amount of these organic fluorescence ingredients used changes with 
compounds, it is about 0.01 - 5% to the copolymer obtained by this invention. If luminous efficiency is 
low when it becomes less than this range, and it increases, luminous efficiency will fall by concentration 
quenching. It is 0.05 - 3% of range preferably. 

[0019] The copolymer of this invention is made into host material, and it is **. Triplet luminescent 
material can be doped to this. As a triplet luminescent material, an iridium complex and a platinum 
complex are used, for example. Although the iridium complex which made the ligand a phenyl pyridine, 
a thiophenyl pyridine, and its derivative, a platinum complex, or the platinum complex of a porphyrin is 
used for a ligand, it is not limited to especially these compounds. Although the amount of such triplet 
luminescent material used changes with compounds, it is about 0.1 - 10% to the copolymer obtained by 
this invention. If luminous efficiency is low when it becomes less than this range, and it increases, 
luminous efficiency will fall by concentration quenching. It is 0.5 - 5% of range preferably. 
[0020] Solvent solubility can dissolve the copolymer of this invention in various high solvents, and a 
thin film can be easily produced from the solution by simple spreading methods, such as a spin coat 
method, the bar coat method, a dip coating method, the flow coat method, screen printing, and the ink jet 
printing method. The organic solvent same as a solvent as said polymerization solvent can be used. The 
solubility to the solvent of the macromolecule of this invention needs to choose the best solvent as the 
macromolecule used since it changes with the class of macromolecule, and molecular weight. Since the 
viscosity of the solution which dissolved the copolymer serves as an important factor at the time of thin 
film production by the fiirther above-mentioned approach, it is necessary to choose a solvent also in 
consideration of the thin fihn approach and its process. 

[0021] If the desirable example of the solvent used for this invention is given concretely, an acetone. 
Ketones, such as a methyl ethyl ketone, dibutyl ether, a TECHIRA hydronalium fiiran, Ester, such as 
which ether, ethyl acetate, butyl acetate, and 2-ethylhexanoic acid ethyl Amides, such as a formamide, 
N.N-dimethylformamide, and N,N-dimethylacetamide Aliphatic hydrocarbon, such as a hexane, a 
heptane, an octane, and a cyclohexane, Aromatic hydrocarbon, such as benzene, toluene, and a xylene, 
chloroform, There are alcohols, such as an amide compound represented by halogenated hydrocarbon, 
such as dichloromethane and 1 ,2-dichloroethane, N,N-dimethylacetamide, and N.N-dimethylformamide, 
methoxy ethanol, and phenoxyethanol, etc. It is also possible to mix and use these solvents. After 
choosing these optimal solvents and dissolving, ** which produces a thin film by the above-mentioned 
approach, dries under ordinary pressure or reduced pressure, and produces the thin film of the thickness 
of arbitration under a room temperature or heating is made. 

[0022] When producing the thin film of the copolymer of this invention and trying the laminating of a 
thin film fiirther on it, the thin fihn previously produced when it was the usual approach dissolves in the 
solvent of the polymer solution which is going to produce a fihn later, and a beautifiil multilayer 
laminating thin film is not made. 

[0023] Since this problem is solved, it can harden by carrying out an optical exposure to the thin film 
which added the photopolymerization initiator to the copolymer or solution of this invention, and 
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produced the film, and can insolubilize to a solvent. Lamination of the multilayered film of high quality 
can be attained by this approach. Here, although an optical exposure mainly means UV irradiation, it 
does not restrict to ultraviolet rays and the light is also included. 

[0024] Moreover, as a result of forming the part by which solvent insolubilization was selectively 
carried out by carrying out a bonnet light exposure, and the part by which an optical exposure was not 
carried out and by which solvent insolubilization is not carried out above the thin film which produced 
the photo mask which has a predetermined opening pattern and carrying out etching clearance of this 
part by which solvent insolubilization is not carried out with a solvent, the opening pattem configuration 
of this mask can be formed. 

[0025] As a photopolymerization initiator which can be used in this invention As a carbonyl compound, 
aromatic ketone, such as a benzophenone and a thioxan ton An acetophenone, 2-hydroxy-2-methyl- 
propiophenone, Acetophenones, such as a 2 and 2-dimethoxy-2-phenyl acetophenone and the benzoin 
ether Acyl phosphine oxide, such as diketones, such as benzyl and methyl benzoyl formate, 2 and 4, and 
6-trimethyl benzoyl phosphine oxide Azo compounds, such as organic peroxide, such as sulfiu* 
compounds, such as tetramethylthiuramdisulfide, and a benzoyl peroxide, and azobisisobutyronitril, are 
mentioned. 

[0026] It is suiting an absorption field well fi-om the light source, since a photopolymerization initiator 
absorbs light in case a photopolymerization initiator is used, and a radical is generated, and that a cure 
rate is large. Compatibility with a polymer solution needs to choose in consideration of a good thing, a 
cheap thing, etc. The amount of the photopolymerization initiator used is 1 - 10% preferably about 0.5 to 
20% to said copolymer. 

[0027] In order to speed up a cure rate and to heighten adhesion force with a substrate. A bridge 
formation assistant can be used. The polyfimctional monomer which has unsaturated hydrocarbon 
residue, an azide radical, azo, a nitrile group, a cinnamic-acid radical, etc. as a bridge formation assistant 
is used. Specifically, a 2 organic-fimctions styrene derivative, 2 organic-functions vinyl ether, an 
aromatic series divinyl compound, aromatic series bis-diazido, a diazo naphthoquinone, etc. are 
mentioned. Preferably, they are a divinylbenzene, diallyl phthalate, 3, S'-diazido phenyl sulfolane, 4, 4*- 
diazido -2, a 2'-dimethoxy biphenyl, etc. 

[0028] Next, the structure of the organic electroluminescence devices of this invention is described. The 
organic electroluminescence devices of this invention are the structure which carried out the laminating 
of the organic thin film layer (one layer or two or more layers) containing a luminous layer between an 
anode plate and cathode. For example, the structure where the laminating of a substrate / anode plate / 
luminous layer / the cathode was carried out to order, the structure where the laminating of a substrate / 
anode plate / electron hole transporting bed / luminous layer / the cathode was carried out to order, the 
structure where the laminating of a substrate / anode plate / buffer coat / luminous layer / the cathode 
was carried out to order, the structure where the laminating of a substrate / anode plate / electron hole 
transporting bed / buffer coat / luminous layer / the cathode was carried out to order, etc. are mentioned. 
[0029] An anode plate supplies an electron hole to an electron hole transporting bed, a luminous layer, 
etc., and is formed on substrates, such as glass. Especially the anode material used for this invention is 
not limited, but metals, such as conductive-metallic-oxide metallurgy, such as indium oxide tin (ITO) 
and tin oxide, silver, and platinum, are mentioned as an example. Moreover, commercial glass with ITO 
can also be used. With a detergent and a solvent, the commercial glass with ITO is washed by washing, 
UV ozone irradiation equipment, or plasma irradiation equipment, and is usually used. 
[0030] Cathode supplies an electron to a luminous layer, is not limited especially as a cathode material 
used for this invention, but as long as it is generally used, it may use anything. As an example, metals 
and those alloys, for example, a Mg-Ag alloy, such as Mg, Ag, calcium, and aluminum, a Mg-aluminum 
alloy, etc. are mentioned. 
[0031] 

[Example] Next, although an example explains this invention still more concretely, this invention is not 
limited to the publication of the following examples. 

[0032] 12g (63mmol) of N-vinylcarbazole and methacrylic-acid vinyl 2.7g (24mmol) 
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azobisisobutyronitril 0.5g were added to the flask of 300ml of composition of the copolymer of 
[synthetic example 1] N-vinylcarbazole and methacryhc-acid vinyl, toluene 240ml was added, and it 
dissolved. After sealing, it put gently on the bottom of a 60-degree C ambient atmosphere for 48 hours, 
and copolymerized. It poured and filtered in the 1000ml methanol, the vacuum drying was carried out at 
50 degrees C after washing with the methanol, and 14.4g (98% of****) white powder was obtained. 
The vinyl group of N-vinylcarbazole and the methacrylic radical of methacrylic-acid vinyl carried out 
the polymerization, and analysis showed that it was the copoljmier with which the vinyl group of 
methacryhc-acid vinyl exists as a side chain. Molecular weight was 15,000. 

[0033] Add Ig (3.15mmol) of a 9-n-DESHIRU-3-ethynyl carbazole to the 100ml flask into which the 
polymerization rotator of a [synthetic example 2] 9-n-DESHIRU-3-ethynyl carbazole was put, and a 
nitrogen purge is enough carried out to it. Triethylamine 222mg (2.2mmol) was added as lOmg 
(0.022mmol) and the co-catalyst of 2 as 50ml dimethylformamide and a catalyst as a solvent to the 
bottom of nitrogen-gas-atmosphere nund, at 30 degrees C, it agitated for 2 hours and the polymerization 
was carried out (norbomadiene). It poured after polymerization termination and into the 500ml 
methanol, and the powdered polymer was obtained. It filtered and the vacuum drying was carried out at 
50 degrees C after washing with the methanol for 3 hours. The polymer of 0.9g orange was obtained. 
Polymerization **** was 90%: 

[0034] Salichlaldehyde 21g was weighed precisely in the 1000ml flask into which the synthetic rotator 
of the [synthetic example 3] polymer metal complex (PAA-Sal) Alq2 was put, and methanol 500ml was 
added. When poly allylamine (Nittobo make, PAA-IOC, molecular weight 10,000 [ about ], 10wt% 
water solution) 100ml was slowly added to this, the yellow crystal generated to addition initiation and 
coincidence. After addition termination, it agitated for about 1 hour, and the methanol washed [ filtration 
and ] the depositing crystal, it dried, and the 28g yellow crystal was obtained. Henceforth, the obtained 
macromolecule polymer is abbreviated to PAA-Sal. Next, PAA-Sal (2.8g, 17.5mmol) manufactured 
above was dissolved in the 500ml flask at 100ml of N,N-dunethylacetamide, aluminum(N03)3.9H20 
(6.5g, 17.5mmol) was added to this solution, and the eight quinolinol (5.0g, 35mmol) was fiirther 
dissolved and added to 50ml of N,N-dimethylacetamide. Then, the solution of uniform and clear light 
yellow was obtained. When 25% of aqueous ammonia was slowly added to this system, the 
homogeneity solution of light yellow generated. After adding aqueous ammonia and agitating to pH9 for 
1 hour, when poured into 1000ml distilled water, yellow powder generated. The generated precipitate 
was filtered, after rinsing, it dried and the 8.1 g polymer metal complex was obtained. 
[0035] [Example 1] organic electroluminescence devices were produced as follows. 200mg of the 
copolymer of N-vinylcarbazole compounded in the synthetic example 1 and methacrylic-acid vinyl was 
dissolved in toluene 5ml, and lOmg of 2 and 2-dimethoxy-2-phenyl acetophenones was added as a 
photopolymerization initiator, and it dissolved. The spin coat was carried out on the glass with ITO of . 
marketing which carried out washing processing (below 15ohms / **; Central Glass make), the thin film 
was produced, and it dried under reduced pressure. The photo mask was attached, the thin fihn which 
may have irradiated the ultraviolet rays which have the dominant wavelength in 254-365nm was 
hardened in the shape of [ of a photo mask / predetermined ] a pattern, and solvent insolubilization was 
carried out. Next, the thin film which carried out partial hardening was dipped into the toluene solvent, 
and was etched, and the electron hole transport material layer of the shape of a mask pattern of 50nm of 
thickness was obtained. Next, lOOmg (0.21mmol) of the polymer metal complex (PAA-Sal) Alq2 made 
as an experiment in the synthetic example 4 was dissolved in chloroform 5ml. This solution was applied 
with the spin coat method on the electron hole transporting bed, it dried, and the thin film of 1 lOnm of 
thickness was produced. Next, Mg: Ag=20: 1 were produced by 200nm thickness by vapor codeposition 
as cathode using vacuum-like arrival equipment. In this way, when the seal of approval of the direct 
current voltage was carried out and luminescence brightness was measured, having set into the fixture 
which can decompress the produced light emitting device, and decompressing, the brightness of 1300 
cd/m2 was obtained by driver voltage 12 v. 

[0036] [Example 2] organic electroluminescence devices were produced as follows. 200mg of the 
copolymer of the vinylcarbazole compounded in the synthetic example 1 and methacrylic-acid vinyl was 
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dissolved in toluene 5ml, and lOmg of 2 and 2-dimethoxy-2-phenyl acetophenones was added as a 
photopolymerization initiator, and it dissolved, the spin coat was carried out on the glass with ITO of 
washed marketing (below ISohms / **; Central Glass make), the thin fihn was produced, and it dried 
under reduced pressure. The photo mask was attached, the thin film which the ultraviolet rays which 
have the dominant wavelength in 254-365nm are irradiated [ thin fibn ], and may have had the thin fihn 
hardened was hardened in the shape of [ of a photo mask / predetermined ] a pattern, and solvent 
insolubilization was carried out. Next, the thin film which carried out partial hardening was dipped into 
the toluene solvent, and was etched, and the electron hole transport material layer of the shape of a mask 
pattem of 50nm of thickness was obtained. Next, lOOmg (0.32mmol) of 9-n-DESHIRU-3-ethynyl 
carbazole polymers shown in the synthetic example 2 was dissolved in tetrahydrofuran 5ml, and 8mg 
(O.lmmol) of tris (2 -phenyl pyridine) iridium complexes was added to this solution, it dissolved in it, 
and the thin film of 25nm of thickness was produced for the solution with the spin coat method on the 
electron hole transporting bed. Next, using vacuum-like arrival equipment, bathocuproine was produced 
by lOnm of thickness, and Mg:Ag=20:l were produced for Alq3 by 200nm thickness by vapor 
codeposition as 23nm of thickness, and cathode. In this way, when direct current voltage was impressed 
and luminescence brightness was measured, having set into the fixture which can decompress the 
produced light emitting device, and decompressing, the brightness of 5500 cd/m2 was obtained by 12v. 
[0037] 

[Effect of the Invention] As explained above, when manufacturing organic electroluminescence devices, 
the thin film of a substrate was produced using the copolymer of this invention, and the problem of the 
dissolution of the substrate by the solvent of the organic thin film layer applied by optical exposure fi*om 
a top hardening and by carrying out solvent insolubilization became that there is nothing. Therefore, the 
laminating of an organic thin film can be easily performed by repeating and applying the same approach. 
Moreover, this data means establishment of the technique for carrying out multilayer film production of 
the organic thin film by the spreading method of profitability, such as a spin coat method, the bar coat 
method, a dip coating method, the flow coat method, screen printing, and the Inkjet printing method, 
simple high moreover. Furthermore, the film production approach by such spreading method is 
dramatically advantageous in respect of large-area-izing, lowering of a production cost, workability, etc. 
to a vacuum deposition method. Furthermore, it is usefiil invention on industry that efficient organic 
electroluminescence devices are producible by this approach. It cannot be overemphasized further again 
that this invention is applicable to all applications that carry out the laminating not only of organic 
electroluminescence devices but the organic thin film to a multilayer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the macromolecule electron hole transport material which consists of a copolymer of the 
vinyl monomer which has a substituent, and the acrylic ester or methacrylic ester which has a partial 
saturation radical, and is characterized by this substituent being at least one sort chosen from the group 
of a carbazole radical, a carbazole derivative radical, a triphenylamine radical, and a triphenylamine 
derivative radical 

[Claim 2] Said partial saturation radical is macromolecule electron hole transport material according to 
claim 1 characterized by being the aliphatic-unsaturated-hydrocarbon residue whose carbon numbers are 
2 thru/or 20. 

[Claim 3] The percentage to the whole configuration monomer of the vinyl monomer which has said 
substituent in said copolymer is macromolecule electron hole transport material according to claim 1 to 
2 characterized by being the range of 0.5 thru/or 0.9. 

[Claim 4] The polymerization degree of said copolymer is macromolecule transport material according 
to claim 1 to 3 characterized by being the range of 10 thru/or 100000. 

[Claim 5] The organic thin films which are the organic electroluminescence devices possessing the layer 
which consists of an organic thin film of one or more layers which has a luminous layer at least, and 
touch between the anode plates and cathode which counter at this luminous layer and/or this luminous 
layer are organic electroluminescence devices characterized by including macromolecule electron hole 
transport material according to claim 1 to 4. 

[Claim 6] They are the organic electrolimiinescence devices according to claim 5 characterized by the 
photoreaction carrying out solvent insolubilization of the thin fihn with which this electron hole 
transporting bed consists of macromolecule electron hole transport material according to claim 1 to 4 in 
the organic electroluminescence devices possessing the electron hole transporting bed and luminous 
layer which consist of an organic thin film between the anode plates and cathode which counter. 
[Claim 7] Said electron hole transporting beds are organic electrolimiinescence devices according to 
claim 6 carried out [ coming to form the opening pattern configuration of this mask, and ] as the 
description, as a result of carrying out etching clearance of the part in which was covered with the mask 
which has a predetermined opening pattern, and solvent insolubilization was selectively carried out by 
the optical exposure, and the part by which the part by which an optical exposure was not carried out, 
and by which solvent insolubilization is not carried out is formed, and this solvent insolubilization is not 
carried out with a solvent. 



[Translation done.] 
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